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SSchizophrenia is a particularly disabling 
illness due to its associated cognitive, social, 
and occupational functional impairments. It 
a� ects roughly one percent of the population. 
Its pathophysiology remains unknown, 
but neuroimaging has revealed early and 
progressive neural tissue loss most notable in 
the cortical tissues in temporal, prefrontal, and 
parietal areas, as well as in the diencephalon 
and basal ganglia with consequent ventricular 
enlargement.1,2 The cerebellum is only 
infrequently implicated, although there are 
neuroanatomical bases for considering the 
cerebellum in the pathophysiology of this 
illness.3,4 

CASE PRESENTATION 
A male patient in his 30s presented to 

the emergency department with new onset 
psychosis. Per the patient and his mother, 
the patient began hearing the “voice of God” 
two weeks previously and then began to 
become more spiritual, reporting a religious 
transformation, and praying naked on the 
� oor. Neurologic examination was normal.  
Complete metabolic pro� le and thyroid 
stimulating hormone were normal, and 
imaging was not performed at this time. The 
patient was admitted to a psychiatric unit 
and started on lithium (900mg daily) and 
an antipsychotic (olanzapine 10mg daily, 
which was discontinued due to sedation, 
aripiprazole 10mg, which was discontinued 
due to gastrointestinal upset, and risperidone 

4mg daily). Following discharge, the patient’s 
adherence was uncertain. Six months later, the 
patient was readmitted with similar symptoms 
after driving to West Virginia because the voice 
of God had told him to do that. In the interim, 
the patient had lost his job as an accountant 
and became unemployed. The patient was 
initiated on paliperidone 9mg daily and did 
reasonably well, although he lost a second job 
due to his psychotic symptoms. 

Testing with Measurement and Treatment 
Research to Improve Cognition in Schizophrenia 
(MATRICS) Consensus Cognitive Battery (MCCB) 
revealed de� cits in visual learning, attention/
vigilance, and social cognition. The patient 
started with a new provider who ordered brain 
imaging due to the late onset of psychosis and 
the apparent lack of prodrome, which was not 
performed during the initial encounter a year 
previously. A slow growing glioblastoma (15.5 
x 11.5mm in axial section) was discovered in 
the cerebellum at the left posterior cerebellar 
pontine angle (Figure 1). 

The assumpton was made that the psychotic 
symptoms were caused by the presence of the 
tumor and that removal of the tumor would 
improve the symptoms.  We did not consider 
that removal of the tumor could actually 
increase the completeness of the lesion and 
make the psychosis worse. Four months later, 
the patient underwent a successful resection 
with no neurologic residual. 

 Soon after the surgery, the patient started 
experiencing continous auditory hallucinations 
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A B S T R A C T

The pathogenesis of schizophrenia is rarely 
attributed to dysfunction of the cerebellum. 
However, coordination of mental processes 
might involve the cerebellum and a cortico-
cerebellar-thalamic-cortical circuit (CCTCC) that 
can mediate that process has been proposed. 
We present the case of a 31-year-old male 
patient with a family history of psychosis who 
developed schizophrenia in association with a 
slow-growing glioblastoma at the left posterior 
cerebellar pontine angle. Of interest is that 
his psychosis became refractory after surgical 
removal of the tumor that had no motor de� cit 
consequences, suggesting that the greater 
disruption of the CCTCC due to surgical excision 
might be related to the worsening psychosis. 
The case supports the hypothesis of cognitive 
dysmetria and psychosis. 
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of God, he was more religiously preoccupied, 
and he developed a delusion that he was 
married by God to a former coworker.  Various 
medication changes and supratherapeutic 
antipsychotic doses (risperidone, ziprasidone, 
cariprazine) were ine� ective despite apparent  
good adherence noted by family members. 

DISCUSSION
While this patient had an illness that met all 

criteria for schizophrenia, there were several 
aspects of his presentation that were unusual. 
There was no clear prodromal phase, and he 
was older (31 years old) than the more typical 
schizophrenia age of presentation.5,6 When the 
patient initially presented, imaging was not 
performed, so it is impossible to determine the 
temporal relationship between the cerebellar 
lesion and psychosis. However, it is clear the 
removal of the tumor, and the consequent 
possible additional disruption of the cortico-
cerebellar-thalamic-cortical circuit (CCTCC), was 
associated with worsening of his symptoms. 

The cerebellum has traditionally been 
seen as playing a role in motor regulation, 
modulation, and learning, but not as a 
major contributor to psychosis. Many early 
references to cerebellar in� uence on psychosis 
focused on the vermis,7–9 but recent studies 
have demonstrated hemispheric alteration 
in resting-state functional connectivity, 
including the left superior cerebellar 
peduncle,10,11 supporting potential involvement 
of left cerebellar hemispheric circuits. The 
cytostructure (or cytoarchitectonics) of 
the cerebellum is believed to enable it to 
recognize patterns, errors, and to modulate and 
coordinate cortical activity (both motor and 
cognitive).3,12 Dysfunction of these functions 
impairs synchrony, or the smooth coordination 
of mental processes. This process has been 
labeled cognitive dysmetria and de� ned as 
“di�  culty in coordinating the processing, 
prioritization, retrieval, and expression of 
information” 13,14 Thus, “(i)nstead of modulating 
and coordinating, they . . . misconnect the 
billions of pieces of information arriving from 
the cerebral cortex. The output is then in 
turn � awed. For example, the location of an 
auditory signal arising from the auditory cortex 
without an external stimulus is misinterpreted 
as ‘outside’ rather than internal, leading to the 
experience of auditory hallucinations”.3 This 
process can lead to a range of diverse symptoms 

seen in schizophrenia.3,13 In our patient, we 
propose that as the tumor grew, it disrupted 
the CCTCC, producing the initial symptoms over 
the � rst year of his illness. The surgery removed 
the tumor with minimal motor sequelae but 
disrupted the CCTCC more fully, leading to a 
worsening of the psychosis.  

This case provides indirect evidence of 
the role of the CCTCC in the development of 
psychotic symptoms. Additional data might 
help elucidate the role of this pathway in other 
patients with schizophrenia. 

TAKE HOME POINTS
• Abnormal brain imaging occurs in 

less than � ve percent in patients 
with schizophrenia. Nonetheless,15,16

imaging is reasonable in the workup for 
schizophrenia if presentation is atypical.

• Caution is indicated regarding 
assumptions that if symptoms are 
related to a lesion, then removal of the 
lesion would improve symptoms. In this 
case, removal of the lesion made the 
anatomical disruption more complete 
and was associated with worsening of 
the symptoms. 

• Cognitive dysmetria because of 
disruption of the CCTCC is a viable 
model for psychosis that might mimic 
schizophrenia. 
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